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Sources of infection
The intestinal tract of a wide range of wild and domestic birds and warm-blooded animals have been identified as major reservoirs of
Campylobacter in the environment [8] [9] [10] . Colonisation of the intestinal mucosa may be as a commensal or as an asymptomatic transient infection 11, 12 . Farm animals, in particular, are major reservoirs for this organism including beef cattle, dairy cows, sheep, pigs and poultry [13] [14] [15] . Consequently, this organism is frequently found in foods of animal origin including raw meat and raw milk 16 . The organism is ubiquitous in the environment, probably as a result of faecal contamination by birds and animals, and is often detected in natural water sources including coastal seawater, rivers, streams, lakes, ponds and groundwater 17 .
At the retail level, Campylobacter are more frequently isolated from poultry meat than from red meats. Prevalence studies conducted in Australia and overseas of raw poultry meat, in particular raw chilled chicken, often show frequencies in excess of 50%. Furthermore, contamination levels in excess of 10 5 organisms per carcass at retail level have been reported [18] [19] [20] [21] [22] . Prevalence studies conducted at the retail level on raw red meats have generally shown the frequency of contamination to be considerably lower than that seen in raw poultry. Australian surveys of beef, pork and lamb have shown a prevalence range of 0% to 8% 23, 24 . The lower prevalence of Campylobacter seen in red meat as opposed to white meat is thought to be due to differences in slaughtering processes and the extended forced-air chilling of red meat carcasses (most chicken carcasses in Australia are subjected to immersion chilling) 25 . Offal, on the other hand, is not subjected to forced-air chilling and consequently the prevalence of Campylobacter contamination tends to be higher than for whole cut meats. A recent Australian retail study reported contamination frequencies of 13% and 23% for raw lamb kidneys and livers respectively 23 . The prevalence of Campylobacter in poultry livers is considerably higher 26 .
The intestinal tract of poultry, including laying hens, is a common reservoir for Campylobacter; however, shell eggs are not considered to be a high risk food for transmission as the organism does not survive well on the shell surface due to desiccation 27 . Although
Campylobacter have been detected on the surface of faecally contaminated eggs that are not of commercial quality, penetration studies indicate the organism does not penetrate readily through the egg shell membrane 28 . A recent study also suggests that vertical transmission of Campylobacter through the egg yolk is likely to be rare 29 . Under the Microscope infection include pork and beef, though these foods are less frequently reported in case-control studies as risk factors than poultry. Raw milk is another regularly identified foodborne risk factor among case-control studies for sporadic infection, more so in those countries where raw milk consumption is relatively common 30, 35, 36 .
Risk factors for sporadic infection
The association between chicken consumption and Campylobacter infection has been extensively reported in the literature and this risk factor appears to be the major source of infections in Australia as well. A large multi-centre case-control study conducted by
OzFoodNet among persons aged five years or older identified the consumption of undercooked chicken and offal as independent risk factors for infection 37 . This study showed that almost one-third of 
Consumption of chicken has not been identified as a risk factor for
Campylobacter infection in children 4 years of age in Australia, despite three case-control studies which have examined risk factors for infection in this age group [39] [40] [41] . Two studies conducted outside of Australia in other developed countries have also failed to identify chicken consumption as a risk factor for infection in this age group 42, 43 . Regardless of these findings, it is likely that foodborne transmission from chicken is a risk factor for infection in young children, albeit of less importance. Contact with pets such as puppies and young chickens have been identified as important risk factors for infection in young children 39, 40 . Undercooking of the poultry liver dishes was the likely contributing factor for these outbreaks.
Outbreaks of Campylobacter infection

Conclusion
Foodborne campylobacteriosis is a major cause of bacterial enteritis in Australia. The incidence of disease in our community provide a strong argument for both government and industry to focus efforts into reducing contamination of chicken carcasses with Campylobacter either through improved on-farm control or interventions during processing. In addition, the figures justify the need for government to continue educating consumers and foodhandlers about the risks associated with the handling of raw chicken and the potential for cross-contamination in the kitchen. Improved surveillance and detection of Campylobacter outbreaks will increase our knowledge on the epidemiology of this organism and help inform prevention and control strategies.
